Effect of nifedipine and AQ-A 39 on the sinoatrial and atrioventricular nodes of the rabbit and their antiarrhythmic action on atrioventricular nodal reentrant tachycardia.
The effects of two drugs that apparently block slow inward current--nifedipine and the new compound AQ-A 39--were studied on the isolated sinoatrial (SA) and atrioventricular (AV) nodes of the rabbit heart using intracellular microelectrodes. Nifedipine and AQ-A 39 both slowed the sinus rate associated with a decrease in the rate of diastolic depolarisation. Conduction through the AV node was consistently impaired; this effect was enhanced with increasing atrial rates or with decreasing coupling intervals of premature beats. The action potential amplitude was significantly reduced in SA nodal and upper (AN) AV nodal fibres but was not significantly affected in lower (NH) AV nodal and in atrial fibres. The maximum diastolic potential showed little or no alteration. In all fibre types studied, the action potential duration was shortened with nifedipine but was significantly prolonged with AQ-A 39. Prevention of AV nodal reentrant tachycardia by nifedipine was related to an increase in the effective refractory period of the AV node. AQ-A 39 prevented the tachycardia by both slowing of AV nodal conduction and by prolongation of action potential duration in the AV nodal and atrial compartments of the reentrant circuit associated with the appearance of different gap phenomena of the AV conduction. The maximum possible A-H interval was, however, not shortened by either drug and single atrial echo beats could still be initiated. The results suggest that nifedipine and AQ-A 39 both have a direct depressant action on the slow inward current-dependent electrical activity of the SA and AV node but have opposite effects on the repolarisation phase resulting in different antiarrhythmic mechanisms.